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ENGINE MECHANISM. 



This Invention relates to variable displacement or stroke. Internal combustion engines 
and more particularly to an arrangement having efficient power-transmitting for stroke 
varying mechanism whereby the displacement of the pistons is varied by the piston 
stroke. These types of stroke varying mechanisms are knowrrto contribute substantial 
fuel economy Improvements during part load operation. 

^ Reference is made to Provisional Patent Application No. 200390301 8 for a variable 

stroke piston engine. This mechanism alloweq the engine to be switched between its 
two displacement positions with predetemiined compression ratios at these two 
extreme positions. This mechanism provided a wide variation of compression ratios as 
It traversed between its two positfons and could thus not be fully utilised, if the engine Is 
desired to be operated as a continually variable displacement engine. It is the ol^cHve 
of this invention to introduce a supplementaof feature to allow the compression ratk> to 
be kept at a more consistent and useful level throughout It stroke varying range. 

^ The improved feature and advantages of the invention will be more fully underetood 

from the following description of a prefen^J embodiment taken together with the 
accompanying drawings. 

In the drawings: 

Figure 1 is a transverse crt)ss sectional view of one piston/crank assembly of a multi- 
piston engine. In the minimum displacement condition with the.piston at the top-dead- " 
centre position. 



1 




Rsur. 2 b an IsomeWe view of one piston/cank/osclllator mect^ of a 

anglne. In tt,e n,.nin,um disp.acen»n. poaMoo w«h *e piston at the botton,^«icl<ent« 

position, and with tl» crankcasa and other parts removed far clarity, 

Rsum 3 is an isometric view of one piston/crank/oscillator mechanisn, of a muKHfeton 

angina, m the maximum displacement condition with the piston at the topHJaads^ntn, 

position, and with the crankcasa and other parts removed (or darlt),, 

Figuna 4 la an isomelrfc view of the atrote adjustins shaft, showing the two eccentric. 

relative to its rotational axis. 

Diagram 1 shows the minimum and maximum at«*e posltk*. of the stroke adjusting 
«han and the relative poslttons of its two eccentrtcs with the centre Of rotation. 



Retentng to Figs. i and 2 of the drawinfls. an mtamal eomhuallon angina 10 having a 
cylinder l*»k 12 dellnlna one of many oylinder boras 14, The cylinder u are closed at 
one end by a cylinder h«»l which is provided wUh the usual inlet and exhaust port, 
valves, actuating gear andignltionmean8.noneofwhlchare shown. 

Piston assembly l e moves in bore 14 and connects to a pair of rocking membare 18. 
only one of whi* Is shown for clarity, via connecting rad 20 and foriced nnk 22. 
connecting rod 20 is pivotally connected to the piston 16 via gudgeon pin 24. and 
Pivotan, connected to the fbri»d link 22 via pm 26, TT« other end of the f6ri<ed «„k 22 is 
Pivotally linked to the reeking member 18 by pin 28 jounalis«, on either aid. of the pair 
of recking members 18, The axes of pins 24. 26 and 28 are parellel to each other. 

Referring to Rgures 2 and 4. acflusting shaft 30 Is rotatable via ioumals 58 and 60 on 
respective bearings within the engina block 12 webs (not shown) separeting the 
cylinder bores 14 and cranfcahaft 32 on conventional mam bearings (not shown). 
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Adjusting shaft 30 has eccentric pin 34 represented by position 'B* in diagram 1. 
rotatably connected to connecting rod 36 linked to forked link 22 via pin 38 and is 
positioned in a selected geometric position longitudinal along the engine block 12 and 
parallel to the engine crankshaft 32 and all of the pins 24. 26 and 28. 

Rocking members 18 are rotatably supported on concentric eccentrics 62 and 64 of 
adjusting shaft 30. Eccentrics 62 and 64 allow for the compression ratio to be kept 
within acceptable limits and its stroke is small relative to the stroke adjusting eccentric 
34 represented by poslKon W in diagram 1. Also, the rotational centre of eccentrics 62 
and 64 18 generally positioned opposite to the centertine bisecting the rotational angle of 
the adjusting shaft 30 between minimum and maximum stroke positions. Refer to 
diagram 1. 
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The rocking member 18 connects to the crankshaft 32 via connecting rod 40. pin 42. 
fixed at either end to the rocking member 18. and crankpin 44. The position of pin 42 
can be placed in a suitable radial position on the rocking member 18 or it can be in a 
combined position with pin 28. to transmit the oscillating motion to the crankshaft 32. 
Thus the linear piston 16 motion is transferred to the crankshaft 32 via connecting rod 
20. fortced link 22. rocking member 18 adjusting shaft 30. and connecting rod 40. 

The geometry of the linkage system as represented in Rg. 1 shows the engine 10 In the 
minimum displacement position with the piston 16 at top-dead-centro. The connection 
at pin 26 by connecting rod 20 and foriced link 22 Is held In position by connecting rod 
36 pivotally connected to eccentric pin 34 on adjusting shaft 30. The position of the 
eccentric pin 34 and eccentrics 62 and 64 is controlled by the rotational position Of 
adjusting shaft 30 which is in turn controlled by an electronic engine management 
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system via a rotary actuator system fulfy described fn Patent AppHcaticn No. 
2003903018. 



R9u-« 3 «p«,e«s me engine 10 in tt« toMead-cnUe position a, maxlmun, 8«ol« 
Adjusang ,ha« 30 has been ro,s^. ,„ „, an«^oclcv.fee am. in 

m sa™ ™u*onal di»c«on of «» c^niahaft 32, ««h^ an angle generally less «,an 
180 degrees. The adIusHng shaft 30 can also t» rotated in a cloclc»ise mtaOon 

the position o, all eccenthcs on adjusting sha« 30 may need to be alte-ed to 
produce the deslrad compression ratio characteristia 

Therespeci^geometnes ofprns 24. 26. 28. 38 and eccentrics 34. 62 and64. can be 

selected to provide various Piston adjustments a«J oomprasslon ratio varfation.. a, 
desired by the engine designer. 

The scope Of the invention need no, be limited to the mech«*m ^ Vartaflons in 

me posiHor^ng Of the erartcshaft and the roddngm^nberandthemethodof altering 
P<«Mon Of the linkages. eWrer by hydrat^c or mechanical systems, and in addWon the 

geometry Of the linkages to achi«« the same outcome, fall wimin this invention 
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